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@ ELEMENT DE STRUCTURE RENFORCE ET SON PROCEDE DE FABRICATION. 

feT) Element de structure renforce forme par un corps 
cTeux exterieur (20) sur lecue les parois interieures delimi- 
tent une chambre de remplissage d'une matiere telle 
qu'une mousse, caracterise par le fait que la chambre de 
remplissage (23) rente rme un element interieur (25) ner- 
vure qui delimite des cavites (30> remplies de mousse, for- 
mees au contact de I'element interieur et limitees par lesdi- 
tes parois interieures (20i) de reiement exterieur (20). 
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ELEMENT DE STRI CTURE RENFORCF ET SON PROCEDE DE 
FABRICATION 

L'iiuention conceme uii element de structure renforce et son precede de 
fabrication. 

L*in\eiuion conceme plus precisement un element de structure renforce 
destine a etre utilise dans les vchicuics automobiles, sur lequel Ics parois 
intcneurcs d'un corps creux delimitent une chambre de remplissage d'une 
niaticre telle qu'une mousse. 

()n connait par la publication DE-U-I9834I3 un vehicule dans lequel on 
associe a la structure du vehicule un element d'absorption d'energie. qui 
>'cicnd sur la iargeur du vehicule et qui est forme par un corps creux de 
section trnns-\ ersale en U dent les branches opposees sont alignees 
horizonialement. Le corps creux est rempli d'une mousse plastique. Ce mode 
d'cxecution a cependant pour inconvenient que Ic corps creux ne presente 
qu'ime faible rigidite. Les branches du corps creux ainsi realise flechissent 
sous I'etfet d'efforts relatKement faibles. de sorte que son pouvoir 
d'absuf ption d'energie par deformation est insuffisantc. 

A partir de ces considerations, rinveniion a pour objei de realiser un element 
de staicture renforce a forte rigidhe. Non seulement la fabrication doit en 
etre simple, mais on doit aussi pouvoir adapter le renforcement propose a 
ditfercntes variantes d*clements de structure compie icnu de leur section et 
de leur localisation. 

Pour atteindre cet objectif scion I'invention. la chambre dc remplissage de 
relemeni de i«ructure renferme un element interieur rigide nervure qui 
deliniite des cavites remplies de mousse formees au contact de Telement 
interieur et limitecs par les parois dc relemeni exterieur. 

L'inveniion presente Tavaniage de s'adapier a des coips creux faiblement 
resistants faisani panie d'une structure ou d'un chassis allege. 
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IJinvcntion prcscnie egalement I'a vantage de pouvoir equiper certains 
ironvoiis de la structure ou du chassis d'un vehiculc support dc la carrosserie 
dudit \ ehicule. 

Uax aniage principal de rin\ eniion consiste en ce que Ton obtient au moyen 
^ d'un element de structure et de son remplissage un element transmetteur 
d'eiTort independamment de la forme de Tclement de structure. L'elemeni de 
structure pemiet de la sonc d'accroitre localement la rigidite de ladite 
itniciure. 

La realisation de Telement de structure est paniculierement simple et s'obtient 
i!i par simple chauffage de Telement inierieur. pour realiser Texpansion d'un 
produit moussant qui assurera de la sone I'enrubage et Tinunobilisation dudit 
element inierieur et le collage du produit moussant sur les parois interieures 
de Telemcnt extcrieur. 

D'auires caracteristiques et avaniages de I'inx ention apparaiiront au cours de 
1 5 la description qui va sui\ re en reference au dessin aimexe donne uniquement 
a litre d'cxemple dans lequel : 

- la tiaure I est une vue en elevation d*une carrosserie de vehicule 
automobile sur laquelle on a represcnte a titre d*exemple non limitatif les 
localisations possibles de rclemeni de structure conforme a rbvention. 

:<i - la figure 2 est une representation perspective de I'armature interieure. 

. les fisures 3 et 4 sont des vues en coupe de Telement de structure suK^ant 
la lianc IV-lVde la figure 1 respeciivement avant ei apres I'expansion de 
Teiement moussant. 

La figure I represcnte schematiquement une carrosserie 10 de veliicule 
:5 automobile montcc sur un soubassemcnt II. Sur le soubassement II la 
reference 12 designe le longeron inferieur doni les parties 13. 14 en pointille 
bont consiituees a titre d'exemples non limitatifs par des elements de 
simciurc conformcs a Finvention. 
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Ainsi que cela est rcprcsente ii la figure 3 ou 4. uii element creux extcrieur 20 
est consiitue par mi profile a section en U 21 dont Ics sommcts rabaitus 
constituent un bord de soudure au contact d'une tole de fermeture 22. 

Les parois interieures 20i de Telement 20 dclimitcnt une chambre de 

5 re!n])lissaue 28. 

Scion riinention. une armature consiituee par relcment nervoire 25, qui 
sup])one le |)roduii moussant non expanse 24. L'amiature 25 est introduite 
dans la clianibrc 28 et est reliee rigidemeni a la tole de fermeture 22. 
L*cn.scmblc ainsi constilue est rapporte soude. selon la figure 4. pour former 
hi un coips crcux a\ec le profile 21 de section en U. 

Ucnscmbic ainsi assemble pemiet le librc passage 23 des produits de 
dcjapngo ct dc iraitcment de surface a\ant cuisson et done Tauto-nettoyage 
dc la paroi iniciicuic 20i de la piece 21. 

I.'antunirc -5 csi Lonstituce par im profile en materiau conducteur thermique 
I: icl qu'unc tonic d'aluniiniuiTL de magnesium, etc. dont les nervures 26. 27. 
35 sunt oriciucc.s \ers la paroi interieure 20i de relement exterieur 20. Ces 
ncivvncN ijiii dclimitcnt des ca\ites 30. remplies de mousse ass'urent au corns 
d'un appon catoritique. la diiTusion de la chaieur pour Tobtention d'une 
clc\aiion dc temperature, suflisantc au dcclenchement de Texpansion du 
:^l produii moii.s.Nanr ci ^on adherence sur la paroi interieure 20i (figure 4) lors 
du uaitciucnt du longeron 12 et de Tai-mature 25 au cours du passage de 
rcMNcmble du vchiculc dans les fours de cuisson. 

I 'expansion cnvi^agcc de la mousse pemiet sensiblemcnt de tripler son 
volume imiial. I.'amiature 25 assure de la sorte simultanemem I'apport de 
I'cncrgic calorifujuc necessaire a Tex-pansion liomogene du produtt moussant 
Ic long de la portit)n necessaire du profile 21 et le renforcement local de ce 
den>icr par suite du collage de I'annature 25 dans ledit profile 21 par 
rinicnucdiaire de la maiiere mous.sante. 
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RF\ RNDICATIONS 

1 ) Element de structure renforce forme par un corps creux exterieur (20) sur 
leqiiel les parois interieurcs delimiient une chambre de remplissage d'une 
maticre telle qu'unc mousse, caracterise par =e fait que la chambre de 

: leinpiissaae (23) renferme un element interieur (25) ncrvoirc qui delimitc 
des caxites (30) remplies de mousse, formees au contact de Pelemem 
interieur et limitees par lesdites parois intcrieures (20i) de Telement 
evterieur (20). 

2) Element de structure selon la revendication I, caracterise par le fait que 
10 Felement interieur (25) porte des nerviires (26, 27, 35) orientees vers les 

parois interieures (20i) de Telement exterieur (20). 

3) Litiment de structure selon la revendication 2, caracterise par le fait que 
les nerv'urcs (26, 27, 35) de Telement interieur (25) sont portees par un 
rcnfort en fonte d'alurainium. 

15 4) Procede de fabrication de I'element de structure renforce seion I'lme 
quelconque des rcvcndications 1. 2 ou 3, caracterise par ie fait que Ton 
iniroduit dans une chambre de remplissage (28) une armature (25) 
supportant un produit moussant (24) pour laisser le libre passage aux 
produits de traiccmcnt de surface et que Von realise I'apport calorifique 

:o ' necessaire a Tex'pansion du produit moussant et a I'adherence de celui-ci 
au\ surfaces (201) interieures du corps creux exierieure (20) pendant le 
passage dc Tensemblc du vchiculc dans les fours de cuisson. 
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(57) Reinforced structural member formed by an 
outer hollow body (20) wherein the inside 
walls delineate a chamber for filling with a 
material such as foam, characterised in that 
the filling chamber (23) contains a ribbed 

^ internal element (25) which delineates 
■ foam-filled cavities (30) formed in contact 

M with the internal element and limited by said 
inside walls (201) of the outer element (20). 
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REINFORCED STRUCTURAL MEMBER AND FABRICATION 
PROCESS 

The invention relates to a reinforced structural member and its fabrication process. 

More precisely, the invention relates to a reinforced structural member designed 
for use in road vehicles, wherein the internal walls of a hollow body delineate a 
chamber for filling with a material such as foam. 

According to publication DE-U-1983413, a vehicle is known wherein the vehicle 
structure incorporates an energy-absorbing element extending over the width of 
the vehicle and which is formed by a hollow body that is U-shaped in cross- 
section and whose opposing limbs are aligned horizontally. The hollow body is 
filled with a plastic foam. However, this method of construction presents the 
drawback that the hollow body has only limited rigidity. The limbs of the hollow 
body thus formed warp under the effect of relatively small forces, so that its 
ability to absorb energy by deformation is insufficient. 

Pursuant to these considerations, the object of the invention it to provide a 
reinforced structural member with a high degree of rigidity. Not only must its 
fabrication be simple, but it must also be possible to adapt the proposed 
reinforcement to different configurations of structural members having regard to 
their cross-section and location. 

To achieve this objective, according to the invention, the filling chamber of the 
structural member contains a ribbed internal rigid element which delineates foam- 
filled cavities formed on contact with the internal element and limited by the walls 
of the outer element. 

The invention has the advantage of being suitable for use with hollow bodies of 
limited strength forming part of a lightweight structure or chassis. 
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The invention also has the advantage that it is capable of being fitted to certain 
sections of the vehicle structure or chassis supporting the bodywork of said 
vehicle. 

The principal advantage of the invention lies in the fact that a structural member 
and its filling provide a means of obtaining a force-transmitting element 
independently of the shape of the structural member. The structural member thus 
makes it possible to locally increase the rigidity of said structure. 

Construction of the structural member is particularly simple and is reahsed simply 
by heating the internal element, causing a foam product to expand thereby 
encapsulating and immobilising said internal element and bonding the foam 
product to the inside walls of the outer element. 

Other characteristics and advantages of the invention will become apparent in the 
course of the following description with reference to the attached drawing given 
solely by way of example, in which : 

- figure 1 is a view in elevation of a road vehicle body whereon possible 
locations of the structural member according to the invention are shown by 
way of non-limitative example. 

- figure 2 is a perspective view of the internal reinforcement. 

- figures 3 and 4 are sectional views of the structural member on line IV-IV in 
figure 1 respectively before and after expansion of the foam material. 

Figure 1 is a diagrammatic representation of the body 10 of a road vehicle 
mounted on a subframe 11. On the subframe 11, reference 12 designates the 
bottom rail of which the shaded sections 13 and 14 are, by way of non-limitative 
examples, composed of structural members according to the invention. 
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As illustrated in figure 3 or 4, a hollow outer element 20 is composed of a U- 
shaped section 21 of which the flanged top edges form a welding rim in contact 
with a closure plate 22, 

The inside walls 20i of the element 20 delineate a filling chamber 28. 

5 According to the invention, a reinforcing member composed of the ribbed element 
25 carries the unexpanded foam product 24. The reinforcement 25 is inserted into 
the chamber 28 and is connected rigidly to the closure plate 22. The assembly 
thus formed is fitted together and welded, according to figure 4, to form a hollow 
body with the U-shaped section 21 . 

10 The assembly thus formed allows free passage 23 for pickling and surface 
treatment products before curing, and therefore permits self-cleaning of the inside 
wall 20i of the section 21. 

The reinforcement 25 consists of a profile made of heat-conducting material such 
as cast aluminium, magnesium, etc... of which the ribs 26, 27 and 35 are oriented 

15 towards the inside wall 20i of the outer element 20. These ribs which delineate 
cavities 30 filled with foam facilitate the diffusion of heat when a heat source is 
applied to produce a temperature rise sufficient to cause the foam product to 
expand and bond to the inner wall 20i (figure 4) during treatment of the rail 12 
and the reinforcement 25 during the passage of the vehicle assembly through 

20 curing ovens. 

The envisaged expansion of the foam substantially triples its initial volume. The 
reinforcement 25 ensures that sufficient heat energy is simultaneously applied to 
uniformly expand the foam product along the necessary portion of the section 21 
and locally strengthen the latter by bonding the reinforcement 25 inside said 
25 section 21 by means of the foam material. 
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CLAIMS 

1) Reinforced structural member formed by an outer hollow body (20) wherein 
the inside walls delineate a chamber for filling with a material such as foam, 
characterised in that the filling chamber (23) contains a ribbed internal 
element (25) which delineates foam-filled cavities (30) formed in contact with 
the internal element and limited by said inside walls (20i) of the outer element 
(20). 

2) Structural member according to claim 1, characterised in that the internal 
element (25) incorporates ribs (26, 27, 35) oriented towards the inside walls 
(20i) of the outer element (20). 

3) Structural member according to claim 2, characterised in that the ribs (26, 27, 
35) of the internal element (25) are carried on a strengthening element in cast 
aluminium. 

4) Fabrication process for the reinforced structural member according to any of 
claims 1, 2 or 3, characterised in that a reinforcing member (25) carrying a 
foam product (24) is inserted into a filling chamber (28) allowing free passage 
for surface treatment products, and sufficient heat is applied to expand the 
foam product and bond it to the inner surfaces (20i) of the outer hollow body 
(20) as the vehicle assembly is passing through the curing ovens. 
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